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DETAILED ACTION 
Response to Amendment 

* 

1. Applicant's amendment filed January 8, 2007, which amends claim 93 and 

i 

adds claims 123-131, has been entered. Claims 74-75, 77-86, 88-89, 92-94, 96, 
102-106, 108-i09 # 111, 113-114, 116, 118 and 120-131 are currently pending. 

Claim Rejections - 35 USC §102 

2. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 
that form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 
122(b), by another filed in the United States before the invention by the applicant for 
patent or (2) a patent granted on an application for patent by another filed in the United 
States before the invention by the applicant for patent, except that an international 
application filed under the treaty defined in section 351(a) shall have the effects for 
purposes of this subsection of an application filed in the United States only if the 
international application designated the United States and was published under Article 
21(2) of such treaty in the English language. 

3. Claim 79 is rejected under 35 U.S.C. 102(e) as being anticipated by Hofmann 
etal. '605. 

Hofmann et al. discloses a field effect transistor fabrication method (col. 7, 
lines 35-50) comprising providing semiconductive material (fig. 3, 14a) including a 
channel region (region under gate 17a); providing a plurality of semiconductive 
regions (19a/b) adjacent to the channel region of the semiconductive material, 
wherein at least one of the semiconductor regions comprises an emitter (13a); and 
self-aligning a gate with the semiconductive regions after providing the 
semiconductive regions (col. 8, line 65 - col. 9, line 6). 



* 
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4. Claims 79-80, 83-85, 88-89, 92, 116, 121 and 123-127 are rejected under 
35 U.S.C. 102(e) as being anticipated by Itoh et al. x 107. 

a. Regarding claims 79, 80 and 123-127, Itoh et al. discloses a field 
effect transistor fabrication method comprising providing a thin film 
semiconductive material including a channel region (fig. 7, channel portion of 
layer 5); providing a plurality of semiconductive regions (regions of layer 5 
adjacent to channel region) adjacent to the channel region of the 
semiconductive material, wherein at least one of the semiconductor regions 
comprises an emitter (9); and self-aligning a gate with the semiconductive 
regions after providing the semiconductive regions to form a transistor (fig. 
7, control gate 3 is self aligned to opening in film 11) comprising the gate 
and the semiconductive regions which are adjacent to opposing sides of the 
channel region, one of which is not an emitter (); the gate intermediate the 
semiconductive regions, wherein the gate is configured to control a flow of 
electrons intermediate the semiconductive regions (); 

b. Regarding claims 83-85, 88, and 121, Itoh et al. discloses a field 
emission device fabrication method comprising providing a thin film 
semiconductor material (fig. 1, 5); providing a plurality of semiconductive 
regions adjacent to the semiconductive material (regions of layer 5 adjacent 
to channel region), and wherein the providing the semiconductive region 
comprises providing one of the semiconductive regions comprising a plurality 
of emitters (fig. 1, 9; fig. 2, 9); providing a gate intermediate the 
semiconductive regions (fig. 1, 3), wherein providing the semiconductive 
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regions and the gate comprise forming a field effect transistor (fig. 1); 
wherein the gate is provided about one of the emitters (fig. 1, 7); and 
wherein the plurality of emitters are electrically coupled with a single one of 
another of the semiconductor regions via the gate comprising a single gate 
electrode (fig 1, emitters 9 coupled to region 4 via channel/gate 3). 

c. Regarding claims 89 and 92, Itoh et al. discloses a field emission 
device operational method comprising providing a plurality of semiconductive 
regions (fig. 1, regions of layer 5 adjacent to channel region) adjacent to a 
thin film semiconductive layer comprising a channel region (fig. 1, channel 
region of layer 5), and wherein at least one of the semiconductive regions 
comprises an emitter (fig. 1, 9); controlling current flow intermediate the 
semiconductive regions within the channel region and controlling emission of 
electrons from the field emitter using a gate intermediate the semiconductive 
regions (fig. 1, 3; col. 6, lines 13-24, current control electrode); and 
configuring the gate and the semiconductor regions to form a field effect 
transistor (fig. 1). 

d. Regarding claim 116, Itoh et al. discloses a field effect transistor 
fabrication method comprising providing semiconductive material including a 
channel region (fig. 1, channel region of layer 5); providing a source 
semiconductive region (4) and a drain semiconductive region (region of layer 
5 with emitters 9) adjacent to the channel region of the semiconductive 
material; and wherein the providing the drain semiconductive region 
comprises providing a plurality of emitters (fig. 1, 9; fig. 2, 9); providing a 
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gate dielectric material (fig. 1, 6) over the channel region; and providing a 
gate (7) over the gate dielectric material and the channel region. 

5. Claims 93-94, 96 and 130 are rejected under 35 U.S.C. 102(e) as being 
anticipated by Gardner et al. '894. 

Gardner et al. discldses a field effect transistor fabrication method comprising 

4 

providing a thin film semiconductive layer (fig. 1A, 102; epi layer, col. 5, lines 20- 
26) including a channel region (fig. IF, 118); providing a plurality of spaced ■ 
semiconductive regions adjacent to the channel region of the semiconductive layer 
(fig. IF, 110A & HOB); and providing a gate dielectric material over the channel 
region (fig. 1H, 130), providing a gate material intermediate the semiconductive 
regions and over the gate dielectric (fig. II, 136), and chemical-mechanical 
polishing the gate dielectric and gate material; wherein the gate dielectric has an 
upper surface elevationally coincident with an upper surface of the gate (fig. 1J, 
upper surfaces of 132A/132B are coincident with 138); and wherein the 
semiconductive regions comprise upper surfaces (source/drain regions 110A/B 
comprise upper surface layers 106A/106B) which are elevationally coincident with 
and in a single place of an upper surface of the gate (138). 

Claim Rejections - 35 USC §103 

6. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or 
described as set forth in section 102 of this title, if the differences between the subject 
matter sought to be patented and the prior art are such that the subject matter as a 
whole would have been obvious at the time the invention was made to a person having 
ordinary skill in the art to which said subject matter pertains. Patentability shall not be 
negatived by the manner in which the invention was made. 
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7. Claims 114 and 122 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Itoh et al. '107 in view of Itoh et al. '595. 

Itoh et al. '107 discloses all of the elements of the claims as set forth in 
paragraph 4 above, but the reference does not explicitly teach the emitter region to 
be formed by etching. Itoh et al. '595 teaches a method of forming a field emission 
device wherein the emitter is formed by etching (col. 1, lines 18-30). 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to form the emitter of Itoh et al. '107 using the etching process 
of Itoh et al. '595. One would have been motivated to do this because using an 
etching process to form the emitter would have provided a sharp emitter tip, thus 
providing a large emission current and a highly reproducible structure (Itoh et al. 
'595, col. 1, lines 25-30). 

Response to Arguments 

8. Applicant's arguments with respect to the rejection(s) of claim(s) 80 under 
103(a) have been fully considered and are persuasive. Therefore, the rejection has 
been withdrawn. However, upon further consideration, a new ground(s) of 
rejection is made in view of Itoh et al. '107 as set forth in paragraph 4a above. 

9. Applicants arguments with respect to the rejection of claim 79 in view of 
Hoffman et al. have been fully considered but they are not persuasive. Applicant 
argues that Hoffman et al. does not teach self-aligning a gate with a plurality of 
semiconductive regions. This argument is not persuasive because Hoffman et al. 
teaches that the emitter device (fig. 3) is used in a field emission display (col. 1, 
lines 20-43), which inherently has a plurality of emitters with a plurality of 
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semiconductive regions, and the gate (15) would be self-aligned to each of the 
plurality of semiconductive regions (19b). 

10. Applicant's arguments with respect to the rejection of claims 83, 85, 89 and 
92 in view of Itoh '107 have been fully considered but they are not persuasive. 
Applicant argues that the amorphous silicon layer (fig. 1, 5) under the plurality of 
emitters (9) does not anticipate the claimed limitation of a "semiconductive region" 
because layer 5 is doped to enhance conductivity. This is not found persuasive 
because the Applicant's own definition of the "semiconductive region" is a highly 
doped n+ type silicon layer (Specification, page 6, line 21 to page 7, line 4). 

Applicant also argues that Figure 1 of Itoh A 107 does not disclose a field 
effect transistor. While Itoh does not explicitly use the term "field effect transistor" 
to define the structure of Figure 1, this argument is not persuasive because it is 
well known in the art that a device having a gate (fig. 1, control electrode 3), a 
gate dielectric (2), a channel ("channel" region of 5), and source/drain regions 
(doped regions of layer 5 on either side of "channel"), and operating by applying a 
threshold voltage to the control gate to establish a conduction state in the channel 
(col. 6, line 64 - col. 7, line 6) is a "field effect transistor". 

11. Applicant's arguments with respect to the rejection of claim 93 in view of 
Gardner have been fully considered but they are not persuasive. Applicant argues 
that Gardner does not teach the semiconductive regions to comprise an upper 
surface that is elevationally coincident with the upper surface of the gate. This 
argument is not found persuasive because claim 93 is written broadly enough to be 
anticipated by Gardner's disclosure of the semiconductive regions comprising upper 
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surfaces (fig. 1J, source/drain regions 110A/B comprise upper surface layers 
106A/106B) which are elevationally coincident with an upper surface of the gate 
(138). 

Allowable Subject Matter 

12. Claims 74-75, 77-78, 102-106, 108-109, 111, 113, 118 and 120 are allowed. 

13. Claims 81-82, 86, 128-129 and 131 are objected to as being dependent upon 
a rejected base claim, but would be allowable if rewritten in independent form 
including all of the limitations of the base claim and any intervening claims. 

14. The following is an examiner's statement of reasons for allowance: a search 
of the prior art failed to disclose or reasonably suggest a method of fabricating a 
field effect transistor with an emitter comprising providing a gate dielectric over a 
channel region, providing a gate over the gate dielectric and polishing the gate 
dielectric and gate material to form a gate aligned with the channel region, as 
recited in independent claims 74 and 108. A search of the prior art also failed to 
disclose or reasonably suggest a method of fabricating a field effect transistor with 
an emitter comprising providing a gate over a channel region with the use of a 
mask over the gate material, as recited in independent claim 102. A search of the 

* 

prior art also failed to disclose or reasonably suggest a method of fabricating a field 
effect transistor with an emitter comprising providing a plurality of semiconductive 
regions adjacent a semiconductive material, one of the regions comprising an 
emitter, providing a gate intermediate the semiconductive regions, wherein 
providing the emitter comprises forming a tip of the emitter elevationally below an 



Application/Control Number: 10/072,415 Page 9 

Art Unit: 2891 

upper surface of the gate and an upper surface of another one of the 
semiconductive regions, as recited in independent claim 118. 

Itoh et al. x 107, Hirano et al. '318, Kane x 426, Kanemaru et al. x 478, Itoh et 
al. "595 and Hofmann et al. '605 disclose methods of forming field effect transistors 
comprising an emitter formed on the drain of the transistor, but the references do 
not disclose the limitations set forth above. 

Gardner et al. '894, Inaba '258 and Gardner et al. '025 disclose a method of 
forming a field effect transistor comprising a self-aligned gate formed by chemical- 
mechanical polishing, but the references do not disclose forming an emitter on the 
drain of the transistor. 

15. Any comments considered necessary by applicant must be submitted no later 
than the payment of the issue fee and, to avoid processing delays, should 
preferably accompany the issue fee. Such submissions should be clearly labeled 
"Comments on Statement of Reasons for Allowance." 

Conclusion 

16. Any inquiry concerning this communication or earlier communications from 
the examiner should be directed to Steven J. Fulk whose telephone number is (571) 
272-8323. The examiner can normally be reached on Monday through Friday, 
9:30am to 6:00pm. 

If attempts to reach the examiner by telephone are unsuccessful, the 
examiner's supervisor, Bill Baumeister can be reached on (571) 272-1722. The fax 
phone number for the organization where this application or proceeding is assigned 
is 571-273-8300. 
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17. Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR 
only. For more information about the PAIR system/see http://pair- 
direct.uspto.gov. Should you have questions on access to the Private PAIR system, 
contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you 
would like assistance from a USPTO Customer Service Representative or access to 
the automated information system, call 800-786-9199 (IN USA OR CANADA) or 
571-272-1000. a 



Steven J. Fulk 
Patent Examiner 
Art Unit 2891 
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